Neuron-specific monoclonal antibodies raised against the low molecular weight fraction of a brain homogenate of the pond snail Lymnaea stagnalis immunoreact with neurons in the central nervous system of the cockroach, the guppy, the wall lizard, the rat and man.
Monoclonal antibodies were raised against the small molecular weight fraction (less than 30 kilodaltons) of an extract from 200 central nervous systems (CNS) of the freshwater snail Lymnaea stagnalis. In a first screening step the supernatants of the 297 emerging hybridomas were immunocytochemically tested on sections of the CNS of L. stagnalis. Sixty-six appeared to produce neuron-specific antibodies, five reacted with non-neuronal elements. In a second step the 66 neuron-specific antibodies were tested on sections of the CNS of the guppy. Three reacted positively. In the third step the three antibodies were tested on the CNS of the rat. One antibody (Mab4H5) appeared to give positive results. In the snail brain Mab4H5 stains two identified giant neurons, one in the visceral ganglion (VD1), and one in the right parietal ganglion (RPD2)--these neurons form part of the network controlling the respiratory system--and a small number of cells in the cerebral ganglia (in the anterior and ventral lobes). Ultrastructural observations using immunogold labelling in VD1 showed the antigen to be localized to the secretory vesicles. In the guppy Mab4H5 stains fibres in the tectum and cell bodies in the reticular formation. In rat CNS staining was observed in Purkinje neurons of the cerebellum, in cortical pyramidal neurons and in neurons and fibres in other brain areas. Subsequent Mab4H5 staining of the CNS of the lizard, the cockroach and parts of the human CNS showed that these tissues also contain Mab4H5-positive neurons. In the human cortex and cerebellum the staining pattern appeared to be similar to that of the rat. On the basis of the results it is hypothesized that the antibody reacts with phylogenetically ancient amino acid sequences.